1. The assumption of a perfect planar target with ideal patterns of conventional camera calibration techniques. The defects of the calibration target lead to inaccurate results 2. The uncertainty in locating the control points directly using the geometries of the calibration patterns suffers from lens distortion as well as perspective distortion from raw images.
Therefore, it is crucial that the process must be carried out using expensive equipments under controlled illumination for conventional algorithms to yield accurate results. This project aimed at providing highly accurate camera parameters even with low cost hardware. The two-step approach is proposed to cope with the problem:
1. Bundle adjustment is employed to optimize the all the camera parameters and the defects of the calibration target. 2. The combination of the frontal image concept and digital image correlation is utilized, allowing hyper-precise control point detection in the image plane.
Note:
 The conventional methods refer to Zhengyou Zhang [1] 
II. Calibration example:
Step 1:Click on Tools tab to access Camera Calibration function
Step 2: Open calibration images.
Step 3: Selection calibration modes: th order radial distortion with 3 parameters. Please refer to part III for further details of the distortion parameters  Refi. Para: 0 in case of ring board and 1 for checker and coded board.  Inter. Para: Interpolation method used with the modes increase from fine to ultra fine interpolations. Please refer to reference 5 for further details about the interpolation methods.  [Low] and [High] Thres. for Edge Detect: Canny detection parameters.
Step 5: control point extraction. This step is done automatically.
Step 6: The result of the calibration. The Root Mean Squre (RMS) reprojection error is 0.013572 pixels
Step 7: The user selects whether the output will be based on either the first or the last image.
Step 8: Accept the camera calibration parameters.
Step 9: the RMS reprojection error for each image and their mean error are shown.
Step 10: Click on the Tools tab to Check and Edit calibration parameters.
Step 11: Click on CC30 to Check and Edit calibration parameters.
Step 12: The calibration parameters are shown. 
Lens distortion: An example output of the toolbox which can be found in file 31415926535A.txt as described in Step 11 and 12 above. The orders are as follow: α, β, γ, u 0 , v 0 , a 0 , a 1 
